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(57) r Abstract] 

r Object] An in.age forcing apparatus. wtoxein a mental 
burden of a user in a mounting or removing work 01 a toner 
cartridge is reduced and an error in opening/ closing of 
cover due to dispersion in mounting or removing work i 
surely prevented and thus reliability in the mounting or 
removing work of the toner cartridge la improved. i s 
provided. 

(Solving Means] A toner cartridge K removably mounted on 
a base 28 arranged in the vicinity of a developing device 5 
for containing a toner and for supplying the toner to the 
developing device from a toner SU ppl y port, and a holder 31 
having the tone* cartridge mounted at a predetermined 
position, for moving a cover 24 to urge to open the toner 
supply Port and driving an auger to have the toner supplied 



a 

±3 



fr ° m tDner ■ W *" deveiopi^ device only 

WheD * t0ner "WU f output. a*d for urging to 

cxose t* e cover and stopping . revollltlon Qf ^ ^ ^ 

a toner supply finish. Signal ls output . ^ revolving 
driving mechanism 32. are provided. 



[ Claims ] 

[Clai* X] An forming appaMtus ^ 

carrier, and a charge -up charger, an exposing unit a 
developing device. containing a blnary deVeioper conpose(J ^ 
• toner and a carrier, a cleaning device, and the like 
arranged along a revolving direction in tne periphery o f the 
image carrier provided tnereon# wherein „ ^ ^ 

original p^lng table Is e^ osed to foi7n an electrostatio 
latent image in correspondence wltn „ ^ of the 
on tne i^ ge caxrier . ^ tbe eleotrostatic ^ ^ 

developed to make a developed i„age. comprising, 

a mounting unit arranged In tne vicinity of sai d 
developing device, 

a toner cartridge, removably mounted on S ai d hunting 
unit for containing a toner, provided vlt h a tonex supply 

PO "' ***** iS ° Penea « «*— - ^ - G over , and an auger *« 
supplying a toner froxn said toner supply port to tne 
developing devi ce only wW the toner supply port is opened 
and driven to revolve in a predefined direction, end 

toner supplying means for «rgi ng to open ^ ^ ^ 
wfcen tne toner cartridge i. mounted on the mounting unit and 
• toner supply si^al is output, and tor driving tne auger 
to revolv. in a pre^t^ di^^ for SUpplying ^ 

toner from the toner supply n or . t r „ - 

"pp-lf port to the developing device 

[Claim 2 , ^ iniage ferming appararus hQving ^ 



- 4 - 



CBrrier ' a «^°*-p charger, an «p 0sing Mit a 

deWlOPin9 ^"^"^ a **»«T developer composed o f 

a tone, ana a carrier, a cleaning a Evic6 . a*a the li*e 

^ ^ " erection in the periphery o f the 

1Jna?S Carrler ' PrWifled the «o a . .herein M orlg±Ml Qn ^ 
origin placing table is e^osed to f or» an electrostatic 
latent i»age in correspondence with an ^ of ^ 
on the linage carrier. ^ ^ electxo.tatic l atea t ^ is 
developed to make a developed linage. BeTO rl Blngi 

a mounting unit arranged i„ tne „ iciaity Qf Mi<J 
developing device, 

a toner cartridge, removably moUB tea on said 
-it for cont^ a toner . proviaed ^ a tQner s ^ iy 

Port, which is opened or closed by a cover M „ „ 

cover, and an auger for 

supplying the toner from said <-~„ 

xrom said toner supply port to the 

a»d driven to revolve in a predetermined direction, a** 

toner supply neans for to open ^ ^ ^ 

^ ^ t0ner 0artr "** is —ted on said wtia8 mit 

a toner supply signal ±. output, and for driving the 
auger to revolve in a predetermined direction £ol supplying 

^ t<>ner ^ tOD - «WT Port to the developing 

device, and for W9ing fiaid COVer t „ ^ _ f _ 

the auger to evolve in a direction oppose to said 
preaeter^ed direction. when a toner supply ^ 
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tClai. 35 An ^ age forming apparata= accora ^ ^ c ^ 

— «« toner sapply ^ is ^ ^ 

a~ving raeQhanism ^ is acceseible tQ ^ sejwabie from 

681,1 *» with mounts or removai Qf said 

tone, cartridge to ^ £jrom ^ ^ ^ 

evolve in a p-Oete^ea a^^. ^ ^ ^ 

t^e a.ger «, en b , ing driven to revolve iQ the Averse 
direction. 

wherein sa±a r — - ls Providea with ; 

revolving driving source whi^v, 

urce, whxch is capable of revolving in 
«* rorward 0E „ verse & ^ 

tt5e driving source, and previa v iti a 

unidirectional engagi n g ^ ^ ^ _ 

tDr<3Ua ° Dly ^ * — d revolving direction, ana an 

engagement unit which is provided on rh» 

proviaed on the auger for having an 
engaging relation with said unidirectional 

ctional cn 9aging unit to 

revolve wnen the drivino • 

driving gear is revolved in a predetermined 
ax—on to execute a toner SU ppi y ^ ^ ^ 
releases the engaging Nation with aaid unldirection al 

engaging unit when the drivino - 

arriving gear iS revoived ± n the 

reverse direction. 
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WhBreiD *~ — - ^ P«vi*ed vlth a boider 

which ffl ove S ia a predetermined direction> wnen g ^ 
suppiy 8ignax ia QUtput/ tQ abut ^ ^ ^ 

COTOr ° Penlng a ta »« -War Port, and ntoves in the 

r6VerSe ^en the tone. supply signal is 

tested, to abnt against the other slae o£ the cover ^ 
closing the toner supply port. 

[Claian 6 J Aa Unage forming apparatus according to claim 2 
wherein said toner auppiy ne an a co«npri a e S! 

a revolving driviag aechanis* which is accessible to or 
separable *r«n sala auoex ^ aocotRpaaiment ^ ^ 

«-noval of the said toner cartridge on or fron the ffioulltijlg 
unit, and 



a holder, engaged to stop by the revolving driving 
-.echanisn,. £o r being nrged to .eve in a predetermined 
lection. W he„ a toner supply signal is ^ ^ 

against one sid e o f .aid .over for opening a toner supply 
Port. an. for belna ^ ^ ^ ±& ^ 

7 tODer SUPPly — is terminated, to ahut aga^ 

the other side o f the cover .or closing the toner SU p ply 

tic-it-** •* 



port 



fClain, 7J *n lnage formng apparatus accolraijjg ^ ciaajn fi 
-erein .aid revolving driving mecbaalam ia ptovidea ^ ^ 
*"ving gear having a spiral gear unit provided on a 
peripheral surface thereof. 
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said holder balvg provided with a proti^ign 
alternating with the splxal gear toit of salfl ^ 
and being engaged by a tension spri^ £ « urging to ^ 
elastically pulled i* a closing Section of tfce COVex . 
[cieia, e , ^ forinillg apparatu= havlng ^ 

Carrler ' aJQd a ^^-up charger. an exp oaiag unit . a 
developing device cont^ a b±nary deVeloper ^ 
* toner and a carrier, a cleaning device, and the liXc 
arranged along a revolving direction in the periphery of the 
*«ge carrier, provide* thereoa . &Q ^ ^ 

original placing table is exposed to form an electrostatic 
latent i.nage in correspondence with an in.age of ^ original 
on the linage carrier, and the electrostatic latent ^ is 
developed to n,a*e a developed i^age. c Drapris3jlg: 

a mounting unit arranged in the vicinity of said 
developing device, 

* toner cartage, removably bunted on aaid hunting 
unxt for containing a toner, and provided with a toxxer 
supply port, which is opened or clo eed by a cover, and an 
auger for fiupplyijlg ^ to _ ^ ^ ^ ^ ^ 

the develop^ device only when driven to revolve in a 
predetermined direction. 

a revolve driving source Which is ar iven to 
- a predetermined direction when a toner supply sigQal is 
output, and is driven to revolve in the reveree direction 
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«hen a toner supply finish signal l s output. 

a driving gear, coupled with thc revolving Acting 

SOUrCe ' **" la * a -"Actional engaging unir for having 

an engaging relation with salQ augar ^ ^ toner 

signal is output to revolve in a predetermined direction to 
have the auger revolved for perfor^ng the toner supply. md 
releasing the engaging relation with the auger when a toner 
supply finish signal is output to revolve in the reverse 
direction for stopping the toner supply, and a spiral gear 
unit provided in combination with the unidirectional 
engaging unit, provided thereon, and 

a holder, said holder being provided with a protrusion 
Alternating with a spiral gear mit of the driving gear and 
being engaged, for =topp ing . witn a tension ^ 
-Sing to be elastically pulled in a closing direction of 
the cover, and when the toner supply 3ignal is output tQ 
revolve the driving gear a predetermined direction, said 
holder moves resisting the elasticity ox the tension spring 
by the protrusion alternating with saia splral g ^ ^ ^ 
-but against one si fle of said cover *« opening the toner 
supply port, and when a toner SQ pp ly £inlsll ^ 
-ood holder n,oves in the reverse direction to abut a3ainst 
the other side of the cwer fQT clo ^ g ^ ^ 
port. 

[Detailed Description of the Invention] 
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[Technical rleld of the Iavention] ^ present 

t6lateS r ° " 4 " B - -PF-»tn. Khich xs. fDr example 

- el-tronic duplicator and more peirticularly C£> 

improvement i, « toner supply configuration fo r a toaex 
cartridge removably mounted on a developing device. 
[O0O2J 

[Description of the Kelated Arts;, ^ SoxaiAg 

aFP ^ tUS ^ 1S ' — P 1 *- - electronic duplicator 
*as been widely used. lH the electronic du P l iC atox. an 
-a 9 c of an original is ascposed oa . stMounaing ^ ^ ^ 
a Photosensitive d^. oe ing as . ^ rg&Q ^ ^ 
form an electrostatic latent image. 

developing device, a developer contained in a developing 
devioe is drawn to the surrounding surface of the 
Photosensitive dru* by a poteatlal ^ ^ 

— «- photosensitive dru m to he adhered thereto for n^g 

an actualized image. 

T00043 A8 a develops contained in t.e d ev elop lng d.vice a 
b-ar y developer composed or a toner *nd a car rier ls Used 

the toner C& „ eof ls ^ ^ ^ ^ _ ^ _ ^ ^ 

" ph — «-m. and the tone, ie consu _ d ^ 
accordance with number of dupli Mtina sheets 
[00 0S , Therefor. on ^ d evelopin 9 , evioe . a sensor ^ 
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detecting a toner consistency is prodded, and a tonex 
cartridge for containing the toner i 5 removably mounted. 
When the sensor detects the toner consistency of a 
predetermined value or lower. « toner supply signal is 
output to drwe for revolving an auger provided in the toner 
cartridge in a predetermined direction, and the toner is 
supplied to the developing device. 
C0006] 

[Problems to be Solved by the Invention] When such a toner 
supply from the cartridge is repeated, as a matter of course, 
a quantity of the toner contained in the toner cartridge is 
reduced to be *ero in the end. Then, an empty toner 
cartridge requires to be removed and replaced with a new 
toner cartridge. 

[0007] AB shown in Figs. 7 and 8. removing and mounting 
works of the toner cartridge 50 are performed by a user. in 
other words, a cover 52 for openin g/closing a toner supplv 
Port 51 is provided on a part of the toner cartridge SO. 
While a cover opoumg/closing unit 55 which 1= engaged to or 
removed fx™ the cover 52 is provided on a toner cartridge 
mounting TO it 54 in a duplicator main body 53. 
I0006J As shown in Fig. 7 ia ^ arrow-pointed solid line 
direction, m accompaniment to mounting the toner cartridge 
50 on the toner cartridge mounting unit 54. the cover 5 2 is 
engaged to stop by the cover opening/ closing unit 55. and is 



11 



u=ged to move so as to open the touer supply port 51 as 
shown by an arrow-pointed alternate iong and short dash line 
[0009] on the contrary, whan the toner cartridge So is 
extracted from the mounting unit 54, the cover 52 is. at the 
same time, urged for closing for the toner suppiy port 51 oy 
the cover opening/closing unit 55. Tn addition, in 
accompaniment to mounting the new cartridge so. the cover 52 
1. engaged to stop by the oover opening/closing unit 55 for 
opening . 

100101 in such a manner, because mounting or removal of the 
toner cartridge 50 to and from ^ auplicatox . ^ body 53 
and urging to open/close the cover 52 for the toner suppiy 
port 51 are configured to have a simultaneous sequential 
operation, the user is roguired to do completed works. 
fOOll, X„ addition, oecause the toner cartridge mooting 
unit 54 is disposea in the deep of th. duplicator main body 
53. it can hardiy be sighted from the outside. According^ 
the user cannot confirm that the covsr 52 is opened when the 
toner cartridge so is mounted, nor that the cover 52 is 
closed until a state where the toner cartridge 50 is 
completely p« lle d out fro m the dupiicatcr main body 53 when 
xemcing. m either case, the operation is nerves and 
uneasy one for user. 

T0012, supposedly, if an erroneous operation is performed, 
as a matter of course, the toner cartridge 50 is runted 
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rEm ° Vea M C — 52 «* appropriately opened or cloeed 

Accordingly, there is a worry that the toner ^ not be 
suppled, or the toner is scattered thereabout when the 
toner cartridge so ia removed. 

I0O13J The present invention i S contrived in view of the 

above-described situation, and an ob^ot thereof is to 

Provide an i.age forcing apparatus. tn which op Bnlng/closlBg 

of the cover of the toner bridge is performed by the 

apparatus per se based on a toner sup ply signal . ^ ^ 

USex is no more reouirftfl v*« - 

r quired to be nervous about opening/olosing 

of the cover in the ^unt^g or removal wor* of the toner 
cartridge, thereby a m e n tal burfen of the User - s 
and on error in opening/ closing of th a COVe r due to 
dispersion in the m ountin g or removal work is surely 
prevented for improvement of the reliability. 
[0014] 

(Means for soiving the Pro bleasJ ln wrder to ^ 
above-described object, an i„age forming apparatus of . 
tot invention has an J.nage carrier, and a charge-up 
changer, an expo S m g wit . a ^ loping CODtaining & 

binary developer composed of a toner and e carrier. a 

cleaning device, and the like ■ 

lifce ' arranged along a revolving 
direction in the periphery of the carrier 

^™* je carrier, provided 

rnereon, wherein an orioinai 

an original on an original placing table is 

8X50803 t0 *«» Electrostatic latent i» age 5 



in 
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correspondence with an ^ of ^ origiaal ea ^ ^ 
OMrler ' ^ ^ 1-*—t.t4. latent ^ ie eeVeloped to 

co„,pri a e S: a ^ntma in ^ ^ ^ 

deVel ° Ping deViCe ' * — — tr ia3e . reaiovably moMred Qn 
the mooting unit for contain^ a toner, provided with a 
toner ^ppx, port . ^ ^ opened ^ ^ ^ ^ ^ 

an au 3 er for. supply tte tOQer from ^ ton6r ^ 
to the develop*^ device only when the toner s „pp ly port is 
opened ^ driven to ~vo lve ^ a preaetelTI , iaed 
and tone, supply .eons u^ icg the DQVBr to ^ ^ ' 

when the t OMr cartridjre ls moQnted Qa ^ mounting ^ 
a toner S upp ly 5igllal ls output< anfi ^ ^ ^ 

revolve in a predetermined Section for B upp lying tte 
toner from the toner supply port to the developljjg device 
C0015J in o«er to B ati S f y the ahove- described o D:Jec t. an 
-a 9 e f0nti n 9 app aCatUE of a secona invention ^ 
-anting unit arrant in the v±cijlity Qf ^ 
^vxce.. a toner carttidse> removably ^ ^ ^ 

unit for confining a toner, provided with a toner S „p ply 
Port which ls opened or closed by a cover, and an au.er for 
supply rte toaer fsom ^ auppiy pQxt ^ ^ 

deV8lOBin3 ^ — «- — EUppiy port i3 apenea 

driven to revive i, . p redeterniined fllxectioaj ^ 
toner 8U ppi y ^ to open ^ ^ ^ ^ 
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the toner cartridge is ^untefl on the mounting mit ^ a 
toner euppiy elgnal is 0 „ tJ?ut> ^ f _ ^ ^ ^ 

revolve in a predetermine* direction for supplying the toner 
from the toner supply port to the developing device, and for 
urging the cover to close and for driving the auger to 
revolve in a direction opposite to the predetermined 
direction, when a toner supply £ialsll BigMl ^ 
10016, m order to satis** the above-described object, an 
i»age forming apparatus of a third invention comprises a 
mounting unit arranged in the vicinity of the developing 
device; a toner cartridge. remov abl y momite(1 oa ^ 
unit for containing a toner, provided with a toner supply 
port which is opened or c iose d by a cover. a» Q „ auger fM 
applying the toner from the toner supply port to the 
developing device only vfcen driven to revive in a 
Predetermined direction; a revolving drlv^g SOHrce ^ ^ 

arxven to revolve in a predetermined direction when a toner 
supply sisnai is output> ^ ie fc±WB ^ ^ 

reverse direction when a toner S upp ly t ini sh slgnal ls 
output; a driving gear, coupled with the revolving driving 
source, and having a unidir e ctl onal enga?ijlg ^ £w 
an engaging relation with the auger. w ben the toner supply 

; w is output to —° ^ - - — ^ ed , irecl:lon 

to have the anger revolved for supplying the toner, and 
releasing the engaging relation Witil ^ auger . ^ & ^ 
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supply finish signal iB output> tQ rcwlve ^ ^ reverse 
section. fox stopping tte toaer suppiy> ^ a s ^ gi ^ 
unit provided in CDrablxiatlon wlth the imlaiaMetl€|Ml 
ending unit, prided ^ a heider ^ 

being p„ V i dea wi th a pr^^ ^ t ^ ±ing ^ ^ 

9eal lmlt ° f ^ln 3 gear a nd being ^ £m? 

stopp^g. wlth a tens±on spriQg ^ be eiaaticaiiy 

pulled ta , cloaillS direction of the cove.. ^ wiea tiie 
toner supply S i gnal ls to ^ ^ ^ 

a predetermined direction, the holder moves resisting the 
elasticity of the tension spring by the PTOt r« S ion 
alternating with the spiral gear ualt , to ^ _ 

Elie ° f tfte °° Ver tb. toner suppiy poxt , Md 

when a toner supply finish signal is output, the bolder 
moves 1* the reverse direction to .hut against the other 
side of the cover for closing the tonur supply port. 
t00 17 ] According to the first to third inventions, by 
employing such means for solving the problems, 
o P ening/ciosing of the toner cartridge, and supply and stop 
of the toner are basea on ^ ^ 

ana toner suppXy finish signal. 

I0Ol 8] A coordi,gly. in the cartridge or 

work, the user- is not reouir^ ±~ *, 

arecjuixea to be nervous in 

opening/closing the cover, thus his cental harden i s , educed 
and an error related to opening/closing of the cover due to ' 
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Version in the counting or re m ov ing M cem be sure - 
prevented. 



[0019] 



IKmbodi.eatS, H ereiaafter . M ef 

X represent, « e lec w c dup licator ^ ls ^ ^ 
f0rming app ^ atU3 . in the duplicator main body a a 

The photosensitive dru* X is COttplea wlth a driviag sourcft 
not shown . 



~* — ... ~„ i(tau . th „.„ f _ . ^ 

.. m^, „„ it 4 . m , 

cartridge K to be later describe „ 

w described prodded thereon, transfer 
oharger 6. frilling charger 7 cleaning „ - 

cleaning device e. and charge 



t°021] on an upper S urf aca of the dull ,. . 

mb duplicator main body A 

or tbe Photosensitive arum l 

.« a. _ of th . a6v=1 ^ ^ s> ^ 
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«- p^r o* rollers u . Dowawata Qf fche ^ bo<iy 

12. a paper £aeaAng aevice 13 ^ a dupllcatijig paper ^ 

arrange cl . 

I00 23] on th. aaaa . at a sita flewa ^ cieaning 

aevice a. a cartler belt 14 £ot carryiag ^ pap ^ ^ ^ 
^r^ed. At a oaiITlag ^ of ^ ^ ^ ^ 

discharging table is is mounted on a fi ±a« *w . 

so on a side of the duplicator 

main body. 

I00 243 xt should be notea M> ^ 

device S iB not specifioally lllustrated in ^ a 

«>e d« pli cator mai * bod y , and fIlrtlletwore a developing 

Sl6a " ^ at * *—ti«i neig ^ored nee« st the 

photosensitive drum i, 

quantity, 

™— . . =„ I13 _ tlo „ „ mM= ^ ^ ^ 
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developer is abated in acco^pan^nt to the revolution ^ 
is carried in a predetermined direction. 

C00 27I in an ^ formng apparatu3 thus configurea ^ 
the original iB eet on tte orlglnal plac . ng a ^ a 

copying ls tmrned on the exp[jsing ^ 4 ^ operatefl 

on* the i^age of the original is for^d on the peripheral 
S u«a C e of rhe pHotosen^itive arum 1. The peripheral 
surface of th B photosensitive drum 1 is previously charged 
^ the cnaxge-up chafer 2. and the ^age of the original is 
formed as an electrostatic latent image. 

[0028] the photosensitive drum 1 is revolve* and the 

Portion of the electrostatic latent Atm is Caoe<1 wlth ^ 
developing aevice 5. a developer is supped thereto, to 

actualize the image. At this «„□ <-v.~ 

s «t xnis tuna, the paper p is supplied 

fr ° ra ^ PapM fee ^ d ^ice 13. The paper P ls fi4:st 
aligned by a of al i9ning rollets ^ ^ ^ ^ ^ 

Position ^ between the photosen s ltiv e ^ t » a transfer 
charger 6. and the actualized i^age is transferred on te the 
paper P by the transfer charger 6. 

Coo 29] The paper , to ^ ^ ^ . s ^^^^ . s 
Peele, off from the photosensltive ^ x ^ _ ^ 

the frilling charger 7. and loaded on the carrier belt 14 
for carrying. Then. the PQper , ls ^ ^ 

aevice 15 for filing the Wge. and the paper with the l^ 3 e 
transferrea thereto is discharged on to the paper 
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discharging table 16. 

[0030] The photo S en siti „ 6 ^ x CQIltijlues to a 
Portion thereof from wniCn thG papex ^ ^ ^ ^ 

frilling 7 opposes tQ the olmmniag ^ vice a> ^ ^ 

ramaljlin9 tOD ~ iS *" b * *»» the pBripheral 

surface* thereof. 

t003l] Then. rne photosensitive drum 1 ie 

-eutralise* 6y the c^ ge „ 6Uttali2ing lamp 9> ^ ^ ^ 
oppo 5ea to the c^e-up charger 2 to repeat the previous- 
described operation. Now th- „ 

w ' rhe above- described toner 
caxtx-idge wiia be described more 1* detail. 

[0032] As shown in Fiq 2 l-h*. 

9 - 2 ' tIle toner cartridge K contains 
**. tone, i nsiaa thereof. A bottom of the toner ca« ri d ge K 
iS ^ned t o for* ^ a substantially Bemicilcl& ^ ^ 
a Protrusion having a circular section is continueusly 
provided on an extension m the ahmtt airectlOQ of ^ 

swelled unit, thereby an auoer rail f,< . 

B containing unit 20 is formed. 

10033] In the aug er containing unit 20 . a support ^ ^ 
having the auger 2 l be^g a carryiJlg - use blade 
-areon i S ,evolvabi y support ed. Moreover, at the botto. of 
the protruded portion of the au ger containing unit 20 a 

oa.able of being opened or ciosea by the co _ 24 
0O3 4 ] ae C over 24 is slidably engaaed a ^ ^ 

Provided along an oute, Slttface of ^ ^ _ 
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unit 20. and an urging force froffl ^ outslde ^ 

along the guide rail 25, 

The support rtaft 22 is protTTlded tQ eut;side 
blocked surface bel* g an end surface of the auger 



[0035] 
from a 



cental, unit 20 . an, a collpllag receivei 2fi ^ 
at the protruded end. The coupling receiver 26 n as „ 
engagement unit 27 formed by machining the end ^ ace of a 
cylinder In a zigzagr shape ^ Q perlpheral 

roo 36J on an upper part the developing device 5 of the aide 
of the d up n cator ^ body A. a base 28 bei n g tne m oun ti „ g 
iS loaded. The hase 2B i S aoaposeCL of a 

BUbStr ? 283 — - as tne u Ppex surface 

of the develop^ device 5. and a rising toit 2fJb ^ i5 
forced hy o ne side end of the horizontal substrate unit 
integrally risen up. 

or the b ase 28 . p _ iaea iB a tQnex cflxtriage ^ ceiving ^ 

f °T *** Same « «- ^tto. of the 

toner cartridge X and havi, g a cenewLty ^ ^ ^ 

auger containing unit 20 iB Verted. 

I003 8J L^th^ore. a rectanguia, ap.rture 30 i s provided 

" 3 311:0 n «l^°^ng the toner cartrid., reoelw1 

ge reoeiviag unit 29 

of the base horisontal substrate unit 28a . ^ is 
COmnWiCated - developing device 5 . 
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^ " State *" t«« cartridge K is mo untea Qn 

the top cartr^e xeceivin, unit 2,. a is 
n«de S uch that tta toncr supply po ^ 23 q£ ^ 

cartridge K i s iocated at a 5ite ^e^teZy aboVe ^ 
aperture 30. 

tO03 9J | Between ^ toner rto6 . v . ng ^ ^ ^ ^ 

base horlzontai subatrate ^ 2fla anfl ^ r . sing ^ 28fa 
loaded are a helder 31 for constitutillg toner euppiy ineana ' 
to be described iater and a « volving ^ 



[0040] 
tension 



A* shown also ia Fig . 3 , oaa ftad ^ ^ ^ ^ ^ " 
aprings 33 is «, gage(1 witQ ^ ^ ^ ^ 



The tension springs 33 are extended mutuary in parsaiel 
with a predetermined ga P therebetween. raa engage* to stop 
with P in S 34 provided on both sides of the tolder 3X 

t 00 41I „ hoider 3X 1 S ioadea on thfi faase ho37izontal 
s*b S tr«te unit 2Ba . ^ ^ ^ fco fao elaat±caiiy puiied sq 

33 ^ m | VB tOW ^ a direction separatee fro., the toner 

cartridge receiving unit 29 r nahl «i„ , 

! 3 unit 29 (namely, Lowa rd the dlreotion of 

rising unat 2Bb) by the paix Qf tcnsion gpr±ags ^ 

T*e heider 31 ls forniQa ^ an ^ ^ 

of an arch holder unit 3ia k w , 

Wlt Jia having the pins 34 

P^otrudeW *orn,ed on the out er aurface side thereof a pair 
o* coupling r«d S 3 lb i.tegraa.y e)rteMea towatd ^ ^ 

e raoeiving unit 29 froin both s ^ s ^ ^ ^ 
nolaer unit, and a ri si „ 3 piece uait 31e £qt 



T0042J 
composed, 



oaartzridg 
tHe arch 
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mutually coupling Mas a£ the ^ ^ . Qy 

integrally rising upward. 

toco, m a state ^ ere toe tener cartridge K ig on 
the toner cartridge receiving unit 20 on the base 28. the 
cover 24 is designed to intervene between the arch holder 
unit 31a and rising piece unit 3lc. 

[0044] The revolving driving mechanism 32 ± S composed of a 
driving motor 35. capable of. forward or reverse revolving 
living, which is the revolving driving source mounted to be 
fixed on the base rising unit 28b. ar,a a fixing gear 37 
coupled with the rising unit 2 a D via a support shaft 36 
[0045] The driving mo tor 35 is controlled to revolve in a 
forward Section or reverse direction or called to stop 
in accordance with a signal from a control circuit 38. The 
control signal is designed to ontput based on a detection 

513,131 ^ 3 t0nSt — «tencv .ensor 39 provided in the 
developing device 5. 

T0046, And tnen. the driving motor 3 5 has a revolving ^ 
ante which a worm 40 i a fitted. aad ls oonfigured m ^ 
the wo™ 40 is driven to revolve, fo, example, in a forward 
direction, upon receiving a toner supply sigaal frojn ^ 
-utrol circuit 38. aD d driven to r^olve in. the reverse 
direction upon receiving a ton., suppiy fiaisll 
[004 7] The S u Pport Mt 36 i s pravlded by prot _ ding ^ 
the mutual inte^ of the Dair of tension sprlngG 
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compression spring 41 ia inserted between the living gear 
37 revolvebly supported Dy the BUpport ^ 3g ^ ^ ^ 
x 1Si „g unit 28 b. According. the CQn(pression apring 41 
urges rne driving gear 37 to elastically pres. toWard the 
toner cartridge receiving unit 29. 

at one end of the a rivljlg geax 37 . ^ ^ ^ ^ 

40 which is integral with the driving motor 35 A 
peripheral surface of the other end of the driving gear 37 
" 3 " b ^ ^chini^g. a spixal gear 

unit 37c is provided between the f lat ^ 37b ^ ^ g _ 

f00 49J Purtbern.ore. „ end surface of «. at ^ 37b side e£ 
r*e driving gear 3, i8 prQVids(J ^ . 

engaging unit 4z forced by fining an end surface of a 

cylinder in ,ig zag shape ^ a periplleral 

thereof. Sue,, driving gear 3 7 is insartea 4ntQ ^ ^ 

.older unit 31a of the bolder 3X. ^ ^ ^ m ^ 

*~ a protrusion 43 p XOV i ded lnslaB ^ ^ 

wxth the sp^X gear 37c . ln otller the toider 

31 is configured to perform a „cip rooatiag raotion ^ 

accompaniment with the forward , 

rojrwar <a and reverse revolutions of 

the driving gear 37. 

[0050, As shwn agaln in plg 2 uniairectionai 
engaeing 42 at „ cnd tip ^ ^ ^ ^ ^ 
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releaaably engaged with the angageaEnt unlt 2? Qf ^ 

C ° UPlin9 reCEiVer 26 **- tone, cartridge K 

roo 5il HBre , hoth the -Utaot^ engaging ^ 4z md 
engagement unit 27 foimea iB ^ con5>letely sama 

ShaP6 ' Md in « alternating state . However 

b6CaOSe ^ 8i92a9 tooti - is -* only * . p.eaeter^a 
direction, the revolving torque is transferred to the 
coupling receive 26 only when the driving gear 3 7 is 
revolved in the predetermine* direction, sue* that the 
coupling receiver 26 evolve, with the euDport silaft 22 

Action, the engagi ng relation between ^ uni 
engaging ^ 42 of tha ^ „ ^ ^ 

unit 27 « th e co„pa ng receiver 26 is releaaefl ^ 
revolving torgue is no more to ^ ^ 

receiver 26. 

10053, a toner empty sensor not shown detects a , t «. 

-ere the toner in the developing device 5 ls oonSumed to . 
Xevel o* a predetermined quantity or .ower. the detection 
sxgnal is transmitted to the control circuit 38 « the 
state la not recovered within a fl *ed tilne . the COIJtrol 
circuit 38 determines that the toner in the toner ^ 
*~ been exhausted. so that the ton.r e.pty signal is 
output to an operation hoard of tbe duplicator main bo d y A 
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the dupXloator nu^ body K to taXe out ^ toQ6r 

ro 054] At thi* «... ^ toner auppxy port 23 Qf ^ • 

Carttid9e * hM bee " ror ccrtaxn, and even if 

toner cartridge K accidentally touches tie other 
confiscation partB .„ rhe of a ^ 

hereof, the shock of ^ toUch aofea ^ cause ^ ^ 

supply port 23 to open nor a remaining tone. to ^ 
£0055] The u^r takes up a new toaer cartrldge R ^ ^ 

x* on the base 2 e be« g the B oant iBg unit in the duplicator 
~*« body A. to otIler Words , „ ^ ^ r ^ 

loaded o„ the toner cartridge reeling uait 29 . tne 
en gageffl ent unit 27 of the ooupllng 2g ^ 

unidirectional engaging unit « of tne gw 3? 

tOO S6J xt should be noted that, if the toner cartridge k is 
P« S sed to the toner cartridge receiving unit 29 , ^ 
living 9 ear 37 retreat, in reactance to the elasticity of 
11,6 0 -*""*« 41 to a Dortiori engaCT6d ^ 

engagement unit 27. and the engagement unit 27 of the 

COHPlia9 26 is with the unidirectional 

"gaging unit 42 of the driving gear 37 

Wo rkB of taking out the e, P ty toner cartridge K £wn 
base 26 and hunting the new tone, cartridge on the ba9e 
28 are thus complex. BecaUse ^ ^ ^ 

Particularly recuire the . er to be norvoUs . thfiy _ ^ 
performed extremely easily. 
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10058] When the toner consistency sensor 39 in tne 
developing device 5 detects shortage of the toner, the 
detection signal is transmitted to the control circuit 36. 
which in turn transmits a toner supply signal to the driving 
mo-tor 35 . 

10053] The driving motor 35 drives the worm 40 to revolve 
toward a predetermined direction, and the worm gear 3 7 a. 
namely, the driving gear 37 revolves in the predetermined 
direction. Because the spixal gear unit 37c provided to the 
driving g Ba x 37 also revolves in the aame direction, the 
holder 31 moves to a predetermined direction (out -going 
motion) via a protrusion 43 engaged to stop here. This 
movement direction is a direction In which the holder 31 
approaches the toner cartridge receiving unit 29. 
r0060] As shown in Pig. 5(B ) by a chain double-dashed line, 
a side surface of the arch holder unit 31a abuts agai^t one 
side of the oover 24 at the last! In the state, the 
protrusion 43 is still engaged with the spiral gear ^ 37Cf 
thereby the holder 31 continues to move. The cover 24 is 
pressed by the arch holder unit 31a to move along the guide 
rail 25. and the toner supply port 23 is opened as shown in 
fig. 5(B). 

[0061] on the other hand, because of revolution of the 
driving gear 37 in a predetermined direction, the revolving 
torgue thereof is transferred from the unidirectional 
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engaging unit 42 to the engagement unit 27 of tile coupling 
receiver 26, thereby the support shaft 22 is driven to 
revolve together with the coupling receiver 26. 
[0062] Accordingly, the auger 21 is now driven to revolve 
in the predetermined direction, such that the toner 
contained in the toner cartridge K is fed out of the toner 
supply port 23. The toner is supplied to the developing 
device 5 via an aperture 30 provided on the base 2fl. 
[0063] In this manner, when the toner supply signal is 
output, the revolving driving mechanism 32 is driven to 
revolve the auger 21 for supplying the toner to the 
developing device 5. and the cover 24 is moved to open the 
toner supply port 23. 

[0064 J For example, a movement stroke of the cover 24 
necessary for opening the toner supply port 23 is set at 20 
mm, revolving number of the driving g«ar 37 is set at 120 
rpm. length of the spiral gear unit 3 7c is set at 20 nun, and 
pitch thereof Is set at 5 mm , the toner supply port 23 is 
opened in about 2 seconds. This is an extremely short time 
waiting fox the user, with no pain to feel. 
[0065] When a state is reached where the cover 24 
completely opens the toner supply port 23, the protrusion 43 
provided on the holder 31 ± s separated from the spiral gear 
unit 37c , and is located in the flat unit 37b. If described 
more correctly, because the holder 31 is pulled by the 
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tension spring 33. the protrusion 43 couches to slide the 
flat unit 37b innately after it co.aes out from the spiral 
gear 37c. 

[0066] even after termination or movement of the cover 24. 

a revolving taction of the drying gear 3 7 is not changed, 
and wMle the revolution continues the auger cogues to 
revolt, bo that the toner supply fr om the toner supply port 
23 is also continued. At this time, the holder 31 is 
touted the flat unit 37b to slifle aS described above. « a 
the toner supply port 23 is kept opened. 

[0067] When the toner consistency seusor 39 detects that 
the toner consistency at the developing device ha a come back 
to be within a scope of the predetermined value, the toner 
supply finish signal is output from the control circuit 38 
to the driving motor 33. Then, the driving motor 35 drive* 
the worm 40 for reverse revolution. 

too**, Accordingly, the driving gear 37 is revolved in the 
reverse direction, and the holder 31 pulled by the tension 
spring 33 has its protrusion 43 immediately engaged with the 
spiral gear unit 37 c. thereby the holder 31 begins to move 
in the reverse direction (returning motion) . 
looe 9} as shown in rXfl . 5(A) by a ^ double _ d(ishea ^ 
the rising piece ,ic aSuts againHt tte otlw ^ Qf 

tne cover 24 . The holder 31 still continues to raove . and 
the cover 24 arrives at the toner supply port 23. 
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[0070) Moreover, by reverse revolution of the driving gear 
37. the unidirectional engaging unit 42 slides for the 
engagement unit 27 of the coupling receiver 26. and the 
engaging relation existed till then is released. m other 
words, the revolving torque of the driving gear 37 is no 
more transferred to the auger 21 via the coupling receiver 
26. The auger 21 is inevitably stopped to revolve, and thus 
the toner supply from the toner supply port 23 is suspended. 
[0071 J When the protrusion 43 arrives at an end of the 
spiral gear unit 37c. the holder 31 stops to move. In 
addition, as shown in Pig. 5 (A) , the cover 24 completely 
closes the toner supply port 23 at this time. 
[0072] A time required for a period between beginning the 
movement of the holder 31 (out-going motion) to closing rh. 
toner supply port 23 is also about 2 = B aonds. no change from 
rhe above-described setting. Tnen. a stop signal is output 
for the driving gear 35 to stop the revolution thereof. 
[0073] If the toner supply signal is again output, the 
above-described works are repeated to supply the toner. it 
is the same as the previous description that the cover 24 
completely closes the toner supply port 23 as described 
above, when the toner contained in the toner cartridge K h a5 
been completely supplied. 

[0074 J By providing the driving gear 37 and holder 31 
intervening between the driving motor 35 for driving the 
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auger 21 to revolve and the auger 21 ;in this manner, 
opening/closing of the cover 24 is made possible by 
utilizing the revolving driving source of the auger 21, thus 
only a few parts are required in the configuration, with a 
result that an additional production cost required can be 
suppressed to the least . 

[00751 It should be noted that, in the above -described 
embodiment, although the uni direct ion al engaging unit 42 
provided to the driving gear 37 and the engagement unit 27 
provided to the coupling receiver 26 are made to be a zigzag 
shaped alternating unit, configuration thereof is not 
limited thereto. If provided witn a function for 
transferring the revolving torgue only when performing 
unidirectional revolution, such as so-oalled one-way clutch 
or the like, it may be satisf aetory. 

[ 0076 J It should be noted that, in the above-described 
embodiment, when the motor perforins the reverse revolution, 
configuration is made such that the auger 21 does not 
perform the reverse revolution; however, in a case where the 
reverse revolution is performed only when the toner in the 
toner cartridge K is exhausted, it ma> be coped with as 
shown in Figs. 6(A). 6(B), and 6(C), because there is no 
worry of toner clogging by the r everSb revolution of the 
auger 21. 

[0077] in other words, a configuration, such that a cross- 
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shaped protrusion 27a provided at an «nd surface of tbe 
coupling receiver 26 and a cross-shaped concavity 42a 
provided on an end surface of the driving gear flat unit 37a 
are mutually alternated, may be employed. In this case, if 
the motor 35 is revolved Isi the reverse direction, the auger 
21 is also revolved in the reverse direction to close the 
cover 2d. 
[0076] 

[Advantages] According to the present invention as 
described heretofore, because opening/ closing of the cover 
of the toner cartridge is performed by the apparatus per se 
based on the toner supply signal, the user is not required 
to be nervous in performing opening/closing of the cover in 
the mounting or removing work of the toner cartridge, thus 
mental burden of the user can be reduced and workability can 
be improved. Moreover, an error in opening/closing of the 
cover due to dispersion in works of the user can be 
eliminated, thus a remarkable advantage can be performed 
such as improvement in reliability or the like. 

[Brief Description of the Drawings J 

[Fig. 1J Fig. 1 is a schematic Configuration view Of an 
electronic duplicator, showing ^ embodiment of the present 
invention . 

[Fig. 2 J Pig. 2 is a schematic view of a toner cartridge 
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and mounting unit thereof . 

[Fig. 3] Fig. 3 is a view for describing the mounting unit 
and electric control of the embodiment:. 

[Fig. 4] Fig. 4 is an exploded schematic view of a Holder 
and a part of revolving driving mechanism of the embodiment . 
CFigs. 5] Fig. 5(A) is a view for describing an operation 
of the revolving driving mechanism for the holder, and Fig. 
5(B) is a view for describing an operation of a state 
different from Fig* 5(A). 

[Figs. 6] Figs. 6(A), 6(B). and 6(C) are 

conf iguration/operatlon views of the revolving driving 

mechanism of another embodiment . 

[Fig. 7] F±g. 7 is a view for describing conventional toner 
cartridge replacement . 

[Fig. 8] Fig. 8 is a view for describing a toner cartridge 
replacement for a conventional duplicator main body. 

[Reference numerals and symbols] 

1 image carrier (photosensitive drum) 

28 mounting unit (base) 

24 cover 

23 toner supply port 
21 auger 

K toner cartridge 

32 revolving driving mechanism 



- 33 - 

35 revolving driving source (driving motor) 

42 unidirectional engaging unit 

37c spiral gear unit 

4 3 pro true i on 

33 tension spring 

31 bolder 
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